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SEQUENCE LISTING 



<110> NOVARTIS AG 

VERES , GAB OR 

PIPPIG, SUSANNE 
<120> selectable cell surface marker 
<130> 4-31192 
<150> us 60/166594 
<151> 1999-11-19 
<150> us 09/539248 
<151> 2000-03-30 
<160> 16 

<170> Patentln version 3. 



<210> 1 
<211> 3633 
<212> DNA 
<213> EGFR 
<400> 1 

atgcgaccct ccgggacggc 
gcgagtcggg ctctggagga 
ttgggcactt ttgaagatca 
gtccttggga atttggaaat 
accatccagg aggtggctgg 
ttggaaaacc tgcagatcat 
gtcttatcta actatgatgc 
caggaaatcc tgcatggcgc 
agcatccagt ggcgggacat 
cagaaccacc tgggcagctg 
ggtgcaggag aggagaactg 
gggcgctgcc gtggcaagtc 
acaggccccc gggagagcga 
aaggacacct gccccccact 
cccgagggca aatacagct 
gtgacagatc acggctcgt 
gacggcgtcc gcaagtgt 
ggtattggtg aatttaaada 
aactgcacct ccatcagtfjg 
ttcacacata ctcctcc 
atcacagggt ttttgct 
gagaacctag aaatcatiacg 
gtcagcctga acataaaatc 
gtgataattt caggaa&caa 
tttgggacct ccggt</agaa 
gccacaggcc aggtqcgcca 
agggactgcg tctc 
cttctggagg gtgafjccaag 
gagtgcctgc ctcdggccat 
cagtgtgccc aceacattga 
ggagaaaaca acaccctggt 
catccaaact gcacctacgg 




cggggtfagcg 
aaagaaagtt 
tcagc 
tacdtatgtg 
ttatfgtcctc 
cag&ggaaat 
aa; 

cgrtgcggttc 
a< 

:aaaagtgt 
icagaaactg 
:cccagtgac 
r ctgcctggtc 
catgctctac 
tggtgccacc 
cgtccgagcc 
gaagtgcgaa 
ctcactctcc 
cgatctccac 
ggatccacag 
tcaggcttgg 
cggcaggacc 
cttgggatta 
aaatttgtgc 
aaccaaaatt 
tgccttgtgc 
gaatgtcagc 
ggagtttgtg 
gaacatcacc 
cggcccccac 
ctggaagtac 
atgcactggg 



ctcctggcgc 
tgccaaggca 
ctccagagga 
cagaggaatt 
attgccctca 
atgtactacg 
ggactgaagg 
agcaacaacc 
gactttctca 
gatccaagct 
accaaaatca 
tgctgccaca 
tgccgcaaat 
aaccccacca 
tgcgtgaaga 
tgtggggccg 
gggccttgcc 
ataaatgcta 
atcctgccgg 
gaactggata 
cctgaaaaca 
aagcaacatg 
cgctccctca 
tatgcaaata 
ataagcaaca 
tcccccgagg 
cgaggcaggg 
gagaactctg 
tgcacaggac 
tgcgtcaaga 
gcagacgccg 
ccaggtcttg 



tgctggctgc 
cgagtaacaa 
tgttcaataa 
atgatctttc 
acacagtgga 
aaaattccta 
agctgcccat 
ctgccctgtg 
gcaacatgtc 
gtcccaatgg 
tctgtgccca 
accagtgtgc 
tccgagacga 
cgtaccagat 
agtgtccccg 
acagctatga 
gcaaagtgtg 
cgaatattaa 
tggcatttag 
ttctgaaaac 
ggacggacct 
gtcagttttc 
aggagataag 
caataaactg 
gaggtgaaaa 
gctgctgggg 
aatgcgtgga 
agtgcataca 
ggggaccaga 
cctgcccggc 
gccatgtgtg 
aaggctgtcc 



gctctgcccg 
gctcacgcag 
ctgtgaggtg 
cttcttaaag 
gcgaattcct 
tgccttagca 
gagaaattta 
caacgtggag 
gatggacttc 
gagctgctgg 
gcagtgctcc 
tgcaggctgc 
agccacgtgc 
ggatgtgaac 
taattatgtg 
gatggaggaa 
taacggaata 
acacttcaaa 
gggtgactcc 
cgtaaaggaa 
ccatgccttt 
tcttgcagtc 
tgatggagat 
gaaaaaactg 
cagctgcaag 
cccggagccc 
caagtgcaag 
gtgccaccca 
caactgtatc 
aggagtcatg 
ccacctgtgc 
aacgaatggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



ex. 
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cctaagatcc cgtccatcgc cactgggatg gtgggggccc tcctcttgct gctggtggtg 198 0 
gccctgggga tcggcctctt catgcgaagg cgccacatcg ttcggaagcg cacgctgcgg 2040 
aggctgctgc aggagaggga gcttgtggag cctcttacac ccagtggaga agctcccaac 2100 
caagctctct tgaggatctt gaaggaaact gaattcaaaa agatcaaagt gctgggctcc 2160 
ggtgcgttcg gcacggtgta taagggactc tggatcccag aaggtgagaa agttaaaatt 222 0 
cccgtcgcta tcaaggaatt aagagaagca acatctccga aagccaacaa ggaaatcctc 2280 
gatgaagcct acgtgatggc cagcgtggac aacccccacg tgtgccgcct gctgggcatc 234 0 
tgcctcacct ccaccgtgca actcatcacg cagctcatgc ccttcggctg cctcctggac 2400 
tatgtccggg aacacaaaga caatattggc tcccagtacc tgctcaactg gtgtgtgcag 2460 

10 atcgcaaagg gcatgaacta cttggaggac cgtcgcttgg tgcaccgcga cctggcagcc 2520 

aggaacgtac tggtgaaaac accgcagcat gtcaagatca cagattttgg gctggccaaa 258 0 
ctgctgggtg cggaagagaa agaataccat gcagaaggag gcaaagtgcc tatcaagtgg 264 0 
atggcattgg aatcaatttt acacagaatc tatacccacc agagtgatgt ctggagctac 2700 
ggggtgaccg tttgggagtt gatgaccttt ggatccaagc catatgacgg aatccctgcc 2760 
agcgagatct cctccatcct ggagaaagga gaacgcctcc ctcagccacc catatgtacc 2820 
atcgatgtct acatgatcat ggtcaagtgc tggatgatag acgcagatag tcgcccaaag 2880 
ttccgtgagt tgatcatcga attctccaaa atggcccgag acccccagcg ctaccttgtc 2940 
attcaggggg atgaaagaat gcatttgcca agtcctacag actccaactt ctaccgtgcc 3000 
ctgatggatg aagaagacat ggacgacgtg gtggatgccg acgagtacct catcccacag 3 060 

20 cagggcttct tcagcagccc ctccacgtca cggactcccc tcctgagctc tctgagtgca 3120 

accagcaaca attccaccgt ggcttgcatt gatagaaatg ggctgcaaag ctgtcccatc 3180 
aaggaagaca gcttcttgca gcgatacagc tcagacccca caggcgcctt gactgaggac 3 24 0 
agcatagacg acaccttcct cccagtgcct gaatacataa accagtccgt tcccaaaagg 3300 
cccgctggct ctgtgcagaa tcctgtctat cacaatcagc ctctgaaccc cgcgcccagc 3360 
agagacccac actaccagga cccccacagc actgcagtgg gcaaccccga gtatctcaac 3420 
actgtccagc ccacctgtgt caacagcaca ttcgacagcc ctgcccactg ggcccagaaa 3480 
ggcagccacc aaattagcct ggacaaccct gactaccagc aggacttctt tcccaaggaa 3540 
gccaagccaa atggcatctt taagggctcc acagctgaaa atgcagaata cctaagggtc 3600 
gcgccacaaa gcagtgaatt tattggagca tga 3633 

30 

<210> 2 
<211> 1210 
<212> PRT 
<213> EGFR 
<400> 2 

Met Arg Pro Ser Gly Thr Ala Gly Ala Ala Leu Leu Ala Leu Leu Ala 
15 10 15 

Ala Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Val Cys Gin 
40 20 25 30 

Gly Thr Ser Asn Lys Leu Thr Gin Leu Gly Thr Phe Glu Asp His Phe 

35 40 45 

Leu Ser Leu Gin Arg Met Phe Asn Asn Cys Glu Val Val Leu Gly Asn 

50 55 60 

Leu Glu lie Thr Tyr Val Gin Arg Asn Tyr Asp Leu Ser Phe Leu Lys 
65 70 75 80 

Thr lie Gin Glu Val Ala Gly Tyr Val Leu He Ala Leu Asn Thr Val 

85 90 95 

Glu Arg He Pro Leu Glu Asn Leu Gin He He Arg Gly Asn Met Tyr 
50 100 105 110 

Tyr Glu Asn Ser Tyr Ala Leu Ala Val Leu Ser Asn Tyr Asp Ala Asn 

115 120 125 

Lys Thr Gly Leu Lys Glu Leu Pro Met Arg Asn Leu Gin Glu He Leu 
130 135 140 
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His Gly Ala Val Arg Phe Ser Asn Asn Pro Ala Leu Cys Asn Val Glu 
145 150 155 160 

Ser lie Gin Trp Arg Asp lie Val Ser Ser Asp Phe Leu Ser Asn Met 

165 170 175 

Ser Met Asp Phe Gin Asn His Leu Gly Ser Cys Gin Lys Cys Asp Pro 

180 185 190 

Ser Cys Pro Asn Gly Ser Cys Trp Gly Ala Gly Glu Glu Asn Cys Gin 

195 200 205 

Lys Leu Thr Lys lie lie Cys Ala Gin Gin Cys Ser Gly Arg Cys Arg 

210 215 220 

Gly Lys Ser Pro Ser Asp Cys Cys His Asn Gin Cys Ala Ala Gly Cys 
225 230 235 240 

Thr Gly Pro Arg Glu Ser Asp Cys Leu Val Cys Arg Lys Phe Arg Asp 

245 250 255 

Glu Ala Thr Cys Lys Asp Thr Cys Pro Pro Leu Met Leu Tyr Asn Pro 

260 265 270 

Thr Thr Tyr Gin Met Asp Val Asn Pro Glu Gly Lys Tyr Ser Phe Gly 

275 280 285 

Ala Thr Cys Val Lys Lys Cys Pro Arg Asn Tyr Val Val Thr Asp His 

290 295 300 

Gly Ser Cys Val Arg Ala Cys Gly Ala Asp Ser Tyr Glu Met Glu Glu 
305 310 315 320 

Asp Gly Val Arg Lys Cys Lys Lys Cys Glu Gly Pro Cys Arg Lys Val 

325 330 335 

Cys Asn Gly lie Gly lie Gly Glu Phe Lys Asp Ser Leu Ser lie Asn 

340 345 350 

Ala Thr Asn lie Lys His Phe Lys Asn Cys Thr Ser lie Ser Gly Asp 

355 360 365 

Leu His He Leu Pro Val Ala Phe Arg Gly Asp Ser Phe Thr His Thr 

370 375 380 

Pro Pro Leu Asp Pro Gin Glu Leu Asp He Leu Lys Thr Val Lys Glu 
385 390 395 400 

He Thr Gly Phe Leu Leu He Gin Ala Trp Pro Glu Asn Arg Thr Asp 

405 410 415 

Leu His Ala Phe Glu Asn Leu Glu He lie Arg Gly Arg Thr Lys Gin 

420 425 430 

His Gly Gin Phe Ser Leu Ala Val Val Ser Leu Asn lie Thr Ser Leu 

435 440 445 

Gly Leu Arg Ser Leu Lys Glu He Ser Asp Gly Asp Val He He Ser 

450 455 460 

Gly Asn Lys Asn Leu Cys Tyr Ala Asn Thr He Asn Trp Lys Lys Leu 
465 470 475 480 

Phe Gly Thr Ser Gly Gin Lys Thr Lys He He Ser Asn Arg Gly Glu 

485 490 495 

Asn Ser Cys Lys Ala Thr Gly Gin Val Cys His Ala Leu Cys Ser Pro 

500 505 510 

Glu Gly Cys Trp Gly Pro Glu Pro Arg Asp Cys Val Ser Cys Arg Asn 

515 520 525 

Val Ser Arg Gly Arg Glu Cys Val Asp Lys Cys Asn Leu Leu Glu Gly 

530 535 540 

Glu Pro Arg Glu Phe Val Glu Asn Ser Glu Cys He Gin Cys His Pro 
545 550 555 560 

Glu Cys Leu Pro Gin Ala Met Asn He Thr Cys Thr Gly Arg Gly Pro 
565 570 575 
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Asp Asn Cys He Gin Cys Ala His Tyr He Asp Gly Pro His Cys Val 

580 585 590 

Lys Thr Cys Pro Ala Gly Val Met Gly Glu Asn Asn Thr Leu Val Trp 

595 600 605 

Lys Tyr Ala Asp Ala Gly His Val Cys His Leu Cys His Pro Asn Cys 

610 615 620 

Thr Tyr Gly Cys Thr Gly Pro Gly Leu Glu Gly Cys Pro Thr Asn Gly 
625 630 635 640 

Pro Lys He Pro Ser He Ala Thr Gly Met Val Gly Ala Leu Leu Leu 
10 645 650 655 

Leu Leu val Val Ala Leu Gly He Gly Leu Phe Met Arg Arg Arg His 

660 665 670 

He Val Arg Lys Arg Thr Leu Arg Arg Leu Leu Gin Glu Arg Glu Leu 

675 680 685 

Val Glu Pro Leu Thr Pro Ser Gly Glu Ala Pro Asn Gin Ala Leu Leu 

690 695 700 

Arg He Leu Lys Glu Thr Glu Phe Lys Lys He Lys Val Leu Gly Ser 
705 710 715 720 

Gly Ala Phe Gly Thr Val Tyr Lys Gly Leu Trp He Pro Glu Gly Glu 
20 725 730 735 

Lys Val Lys lie Pro Val Ala He Lys Glu Leu Arg Glu Ala Thr Ser 

740 745 750 

Pro Lys Ala Asn Lys Glu lie Leu Asp Glu Ala Tyr Val Met Ala Ser 

755 760 765 

Val Asp Asn Pro His Val Cys Arg Leu Leu Gly lie Cys Leu Thr Ser 

770 775 780 

Thr Val Gin Leu He Thr Gin Leu Met Pro Phe Gly Cys Leu Leu Asp 
785 790 795 800 

Tyr Val Arg Glu His Lys Asp Asn lie Gly Ser Gin Tyr Leu Leu Asn 
30 805 810 815 

Trp Cys Val Gin lie Ala Lys Gly Met Asn Tyr Leu Glu Asp Arg Arg 

820 825 830 

Leu Val His Arg Asp Leu Ala Ala Arg Asn Val Leu Val Lys Thr Pro 

835 840 845 

Gin His Val Lys He Thr Asp Phe Gly Leu Ala Lys Leu Leu Gly Ala 

850 855 860 

Glu Glu Lys Glu Tyr His Ala Glu Gly Gly Lys Val Pro He Lys Trp 
865 870 875 880 

Met Ala Leu Glu Ser He Leu His Arg He Tyr Thr His Gin Ser Asp 
40 885 890 895 

Val Trp Ser Tyr Gly Val Thr Val Trp Glu Leu Met Thr Phe Gly Ser 

900 905 910 

Lys Pro Tyr Asp Gly He Pro Ala Ser Glu He Ser Ser He Leu Glu 

915 920 925 

Lys Gly Glu Arg Leu Pro Gin Pro Pro He Cys Thr He Asp Val Tyr 

930 935 940 

Met He Met Val Lys Cys Trp Met He Asp Ala Asp Ser Arg Pro Lys 
945 950 955 960 

Phe Arg Glu Leu He He Glu Phe Ser Lys Met Ala Arg Asp Pro Gin 
50 965 970 975 

Arg Tyr Leu Val lie Gin Gly Asp Glu Arg Met His Leu Pro Ser Pro 

980 985 990 

Thr Asp Ser Asn Phe Tyr Arg Ala Leu Met Asp Glu Glu Asp Met Asp 
995 1000 1005 
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Asp Val Val Asp Ala Asp Glu Tyr Leu He Pro Gin Gin Gly Phe 

1010 1015 1020 

Phe Ser Ser Pro Ser Thr Ser Arg Thr Pro Leu Leu Ser Ser Leu 

1025 1030 1035 

Ser Ala Thr Ser Asn Asn Ser Thr Val Ala Cys He Asp Arg Asn 

1040 1045 1050 

Gly Leu Gin Ser Cys Pro He Lys Glu Asp Ser Phe Leu Gin Arg 

1055 1060 1065 

Tyr Ser Ser Asp Pro Thr Gly Ala Leu Thr Glu Asp Ser He Asp 

1070 1075 1080 

Asp Thr Phe Leu Pro Val Pro Glu Tyr He Asn Gin Ser Val Pro 

1085 1090 1095 

Lys Arg Pro Ala Gly Ser Val Gin Asn Pro Val Tyr His Asn Gin 

1100 H05 mo 

Pro Leu Asn Pro Ala Pro Ser Arg Asp Pro His Tyr Gin Asp Pro 

1115 H20 H25 

His Ser Thr Ala Val Gly Asn Pro Glu Tyr Leu Asn Thr Val Gin 

1130 H35 H40 

Pro Thr Cys Val Asn Ser Thr Phe Asp Ser Pro Ala His Trp Ala 

1145 H50 H55 

Gin Lys Gly Ser His Gin He Ser Leu Asp Asn Pro Asp Tyr Gin 

1160 H65 H70 

Gin Asp Phe Phe Pro Lys Glu Ala Lys Pro Asn Gly He Phe Lys 

1175 H80 H85 

Gly Ser Thr Ala Glu Asn Ala Glu Tyr Leu Arg Val Ala Pro Gin 

1190 H95 1200 

Ser Ser Glu Phe He Gly Ala 

1205 1210 



<210> 3 
<211> 31 
<212> DNA 
<213> primer 
<400> 3 

ctaggctagc atgcgaccct ccgggacggc c 



<210> 4 
<211> 42 
<212> DNA 
<213> primer 
<400> 4 

ctctgcccgg cgactcgggc tgacagctat gagatggagg aa 



<210> 5 
<211> 39 
<212> DNA 
<213> primer 
<400> 5 

ttcctccatc tcatagctag cccgactcgc cgggcagag 
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<210> 6 
<211> 31 
<212> DNA 
<213> primer 
<400> 6 

ggatatccta cgtgcgcttc cgaacgatgt g 31 



<210> 7 
10 <211> 2607 

<212> DNA 
<213> MuSK 
<400> 7 

atgagagagc tcgtcaacat tccactggta catattctta ctctggttgc cttcagcgga 60 

actgagaaac ttccaaaagc tcctgtcatc accactcctc ttgaaacagt ggatgcctta 120 

gttgaagaag tggctacttt catgtgtgca gtggaatcct acccccagcc tgagatttcc 180 

tggactagaa ataaaattct cattaaactc tttgacaccc ggtacagcat ccgggagaat 240 

gggcagctcc tcaccatcct gagtgtggaa gacagtgatg atggcattta ctgctgcacg 3 00 

gccaacaatg gtgtgggagg agctgtggag agttgtggag ccctgcaagt gaagatgaaa 3 60 

20 cctaaaataa ctcgtcctcc cataaatgtg aaaataatag agggattaaa agcagtccta 42 0 

ccatgtacta caatgggtaa tcccaaacca tcagtgtctt ggataaaggg agacagccct 4 80 

ctcagggaaa attcccgaat tgcagttctt gaatctggga gcttgaggat tcataacgta 54 0 

caaaaggaag atgcaggaca gtatcgatgt gtggcaaaaa acagcctcgg gacagcatat 600 

tccaaagtgg tgaagctgga atttgaggtt tttgccagga tcctgcgggc tcctgaatcc 660 

cacaatgtca cctttggctc ctttgtgacc ctgcactgta cagcaacagg cattcctgtc 720 

cccaccatca cctggattga aaacggaaat gctgtttctt ctgggtccat tcaagagagt 780 

gtgaaagacc gagtgattga ctcaagactg cagctgttta tcaccaagcc aggactctac 840 

acatgcatag ctaccaataa gcatggggag aagttcagta ctgccaaggc tgcagccacc 900 

atcagcatag cagaatggag taaaccacag aaagataaca aaggctactg cgcccagtac 960 

30 agaggggagg tgtgtaatgc agtcctggca aaagatgctc ttgtttttct caacacctcc 102 0 

tatgcggacc ctgaggaggc ccaagagcta ctggtccaca cggcctggaa tgaactgaaa 1080 

gtagtgagcc cagtctgccg gccagctgct gaggctttgt tgtgtaacca catcttccag 1140 

gagtgcagtc ctggagtagt gcctactcct attcccattt gcagagagta ctgcttggca 1200 

gtaaaggagc tcttctgcgc aaaagaatgg ctggtaatgg aagagaagac ccacagagga 1260 

ctctacagat ccgagatgca tttgctgtcc gtgccaaaat gcagcaagct tcccagcatg 132 0 

cattgggacc ccacggcctg tgccagactg ccacatctag attataacaa agaaaaccta 1380 

aaaacattcc caccaatgac gtcctcaaag ccaagtgtgg acattccaaa tctgccttcc 1440 

tcctcctctt cttccttctc tgtctcacct acatactcca tgactgtaat aatctccatc 1500 

atgtccagct ttgcaatatt tgtgcttctt accataacta ctctctattg ctgccgaaga 1560 

40 agaaaacaat ggaaaaataa gaaaagagaa tcagcagcag taaccctcac cacactgcct 162 0 

tctgagctct tactagatag acttcatccc aaccccatgt accagaggat gccgctcctt 1680 

ctgaacccca aattgctcag cctggagtat ccaaggaata acattgaata tgtgagagac 174 0 

atcggagagg gagcgtttgg aagggtgttt caagcaaggg caccaggctt acttccctat 1800 

gaacctttca ctatggtggc agtaaagatg ctcaaagaag aagcctcggc agatatgcaa 1860 

gcggactttc agagggaggc agccctcatg gcagaatttg acaaccctaa cattgtgaag 1920 

ctattaggag tgtgtgctgt cgggaagcca atgtgcctgc tctttgaata catggcctat 198 0 

ggtgacctca atgagttcct ccgcagcatg tcccctcaca ccgtgtgcag cctcagtcac 2040 

agtgacttgt ctatgagggc tcaggtctcc agccctgggc ccccacccct ctcctgtgct 2100 

gagcagcttt gcattgccag gcaggtggca gctggcatgg cttacctctc agaacgtaag 2160 

50 tttgttcacc gagatttagc caccaggaac tgcctggtgg gcgagaacat ggtggtgaaa 222 0 

attgccgact ttggcctctc caggaacatc tactcagcag actactacaa agctaatgaa 22 80 

aacgacgcta tccctatccg ttggatgcca ccagagtcca ttttttataa ccgctacact 2340 

acagagtctg atgtgtgggc ctatggcgtg gtcctctggg agatcttctc ctatggcctg 2400 

cagccctact atgggatggc ccatgaggag gtcatttact acgtgcgaga tggcaacatc 2460 
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ctctcctgcc ctgagaactg ccccgtggag ctgtacaatc tcatgcgtct atgttggagc 2520 
aagctgcctg cagacagacc cagtttcacc agtattcacc gaattctgga acgcatgtgt 2580 
gagagggcag agggaactgt gagtgtc 2607 



<210> 8 

<211> 869 

<212> PRT 

<213> MuSK 

10 <400> 8 



Met 


Arg 


Glu 


Leu 


Val 


Asn 


He 


Pro 


Leu 


Val His He 


Leu 


Thr 


Leu 


Val 


1 








5 










10 






15 




Ala 


Phe 


Ser 


Gly 


Thr 


Glu 


Lys 


Leu 


Pro 


Lys Ala Pro 


Val 


He 


Thr 


Thr 








20 










25 






30 






Pro 


Leu 


Glu 


Thr 


Val 


Asp 


Ala 


Leu 


Val 


Glu Glu Val 


Ala 


Thr 


Phe 


Met 






35 










40 






45 








Cys 


Ala 


Val 


Glu 


Ser 


Tyr 


Pro 


Gin 


Pro 


Glu He Ser 


Trp 


Thr Arg Asn 




50 










55 






60 










Lys 


He 


Leu 


He 


Lys 


Leu 


Phe 


Asp 


Thr 


Arg Tyr Ser 


He 


Arg Glu Asn 


65 










70 








75 








80 


Gly 


Gin 


Leu 


Leu 


Thr 


He 


Leu 


Ser 


Val 


Glu Asp Ser 


Asp 


Asp 


Gly 


He 










85 










90 






95 




Tyr 


Cys 


Cys 


Thr 


Ala 


Asn 


Asn 


Gly Val 


Gly Gly Ala Val 


Glu 


Ser 


Cys 








100 










105 






110 






Gly 


Ala 


Leu 


Gin 


Val 


Lys 


Met 


Lys 


Pro 


Lys He Thr 


Arg 


Pro 


Pro 


He 






115 










120 






125 








Asn 


val 


Lys 


He 


He 


Glu Gly Leu Lys 


Ala Val Leu 


Pro 


Cys 


Thr 


Thr 




130 










135 






14 0 










Met 


Gly Asn 


Pro 


Lys 


Pro 


Ser 


Val 


Ser 


Trp He Lys 


Gly Asp 


Ser 


Pro 


145 










150 








155 








160 


Leu 


Arg 


Glu 


Asn 


Ser 


Arg 


He 


Ala 


Val 


Leu Glu Ser 


Gly 


Ser 


Leu 


Arg 










165 










170 






175 




He 


His 


Asn 


Val 


Gin 


Lys 


Glu 


Asp 


Ala 


Gly Gin Tyr 


Arg 


Cys 


Val 


Ala 








180 










185 






190 






Lys 


Asn 


Ser 


Leu 


Gly Thr Ala 


Tyr 


Ser 


Lys Val Val 


Lys 


Leu 


Glu 


Phe 






195 










200 






205 








Glu 


Val 


Phe 


Ala 


Arg 


He 


Leu Arg 


Ala 


Pro Glu Ser 


His 


Asn 


Val 


Thr 




210 










215 






220 










Phe 


Gly Ser 


Phe 


Val 


Thr 


Leu 


His 


Cys 


Thr Ala Thr Gly 


He 


Pro 


Val 


225 










230 








235 








240 


Pro 


Thr 


He 


Thr 


Trp 


He 


Glu Asn Gly Asn Ala Val 


Ser 


Ser 


Gly 


Ser 










245 










250 






255 




He 


Gin 


Glu 


Ser 


Val 


Lys Asp Arg 


Val 


He Asp Ser Arg 


Leu 


Gin 


Leu 








260 










265 






270 






Phe 


He 


Thr 


Lys 


Pro 


Gly Leu Tyr 


Thr 


Cys He Ala 


Thr 


Asn 


Lys 


His 






275 










280 






285 








Gly 


Glu 


Lys 


Phe 


Ser 


Thr 


Ala 


Lys 


Ala 


Ala Ala Thr 


He 


Ser 


He 


Ala 




290 










295 






300 










Glu 


Trp 


Ser 


Lys 


Pro 


Gin 


Lys 


Asp 


Asn 


Lys Gly Tyr Cys 


Ala 


Gin 


Tyr 


305 










310 








315 








320 


Arg 


Gly Glu Val 


Cys 


Asn 


Ala 


Val 


Leu 


Ala Lys Asp 


Ala 


Leu 


Val 


Phe 










325 










330 






335 




Leu 


Asn 


Thr 


Ser 


Tyr Ala Asp 


Pro 


Glu 


Glu Ala Gin 


Glu 


Leu 


Leu 


Val 








340 










345 






350 
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His Thr Ala Trp 
355 

Ala Ala Glu Ala 
370 

Gly Val Val Pro 
385 

Val Lys Glu Leu 

Thr His Arg Gly 
420 

Lys Cys Ser Lys 
435 

Arg Leu Pro His 
450 

Pro Met Thr Ser 
465 

Ser Ser Ser Ser 

He He Ser He 
500 

Thr Thr Leu Tyr 
515 

Arg Glu Ser Ala 
530 

Leu Asp Arg Leu 
545 

Leu Asn Pro Lys 

Tyr Val Arg Asp 
580 

Arg Ala Pro Gly 
595 

Lys Met Leu Lys 
610 

Arg Glu Ala Ala 
625 

Leu Leu Gly Val 

Tyr Met Ala Tyr 
660 

His Thr Val Cys 
675 

Val Ser Ser Pro 
690 

He Ala Arg Gin 
705 

Phe Val His Arg 

Met Val Val Lys 
740 

Ala Asp Tyr Tyr 
755 

Met Pro Pro Glu 
770 



Asn Glu Leu Lys 
360 

Leu Leu Cys Asn 
375 

Thr Pro He Pro 
390 

Phe Cys Ala Lys 
405 

Leu Tyr Arg Ser 

Leu Pro Ser Met 
440 

Leu Asp Tyr Asn 
455 

Ser Lys Pro Ser 
470 

Ser Phe Ser Val 
485 

Met Ser Ser Phe 

Cys Cys Arg Arg 
520 

Ala Val Thr Leu 
535 

His Pro Asn Pro 
550 

Leu Leu Ser Leu 
565 

He Gly Glu Gly 

Leu Leu Pro Tyr 
600 

Glu Glu Ala Ser 
615 

Leu Met Ala Glu 
630 

Cys Ala Val Gly 
645 

Gly Asp Leu Asn 

Ser Leu Ser His 
680 

Gly Pro Pro Pro 
695 

Val Ala Ala Gly 
710 

Asp Leu Ala Thr 
725 

He Ala Asp Phe 

Lys Ala Asn Glu 
760 

Ser He Phe Tyr 
775 



Val Val Ser Pro 

His He Phe Gin 
380 

He Cys Arg Glu 
395 

Glu Trp Leu Val 
410 

Glu Met His Leu 
425 

His Trp Asp Pro 

Lys Glu Asn Leu 
460 

Val Asp He Pro 
475 

Ser Pro Thr Tyr 
490 

Ala lie Phe Val 
505 

Arg Lys Gin Trp 

Thr Thr Leu Pro 

540 

Met Tyr Gin Arg 
555 

Glu Tyr Pro Arg 
570 

Ala Phe Gly Arg 
585 

Glu Pro Phe Thr 

Ala Asp Met Gin 
620 

Phe Asp Asn Pro 
635 

Lys Pro Met Cys 
650 

Glu Phe Leu Arg 
665 

Ser Asp Leu Ser 

Leu Ser Cys Ala 
700 

Met Ala Tyr Leu 
715 

Arg Asn Cys Leu 
730 

Gly Leu Ser Arg 
745 

Asn Asp Ala He 

Asn Arg Tyr Thr 
780 



Val Cys Arg Pro 
365 

Glu Cys Ser Pro 

Tyr Cys Leu Ala 
400 

Met Glu Glu Lys 
415 

Leu Ser Val Pro 
430 

Thr Ala Cys Ala 
445 

Lys Thr Phe Pro 

Asn Leu Pro Ser 
480 

Ser Met Thr Val 
495 

Leu Leu Thr He 
510 

Lys Asn Lys Lys 
525 

Ser Glu Leu Leu 

Met Pro Leu Leu 
560 

Asn Asn lie Glu 
575 

Val Phe Gin Ala 
590 

Met Val Ala Val 
605 

Ala Asp Phe Gin 

Asn lie Val Lys 
640 

Leu Leu Phe Glu 
655 

Ser Met Ser Pro 
670 

Met Arg Ala Gin 
685 

Glu Gin Leu Cys 

Ser Glu Arg Lys 
720 

Val Gly Glu Asn 
735 

Asn lie Tyr Ser 
750 

Pro He Arg Trp 
765 

Thr Glu Ser Asp 
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Val 


Trp Ala 


Tyr 


Gly Val 


Val 


Leu 


Trp 


Glu 


He 


Phe 


Ser Tyr Gly 


Leu 


785 






790 










795 






800 


Gin 


Pro Tyr 


Tyr 


Gly Met 


Ala 


His 


Glu 


Glu 


Val 


He Tyr Tyr Val Arg 








805 








810 






815 




Asp 


Gly Asn 


He 


Leu Ser 


Cys 


Pro 


Glu 


Asn 


Cys 


Pro 


Val Glu Leu 


Tyr 






820 








825 








830 




Asn 


Leu Met 


Arg 


Leu Cys 


Trp 


Ser 


Lys 


Leu 


Pro 


Ala 


Asp Arg Pro 


Ser 




835 








840 










845 




Phe 


Thr Ser 


He 


His Arg 


He 


Leu 


Glu 


Arg 


Met 


Cys 


Glu Arg Ala 


Glu 




850 






855 










860 






Gly 


Thr Val 


Ser 


Val 



















865 



<210> 9 
<211> 25 
<212> DNA 
<213> primer 
<400> 9 

20 cgtcctgcgt gagcctggat taatc 25 



30 



<210> 10 
<211> 25 
<212> DNA 
<213> primer 
<400> 10 

gcctggatta atcatgagag agctc 25 



<210> 11 
<211> 42 
<212> DNA 
<213> primer 
<400> 11 

cgaggcctgt cttcaacctt agacactcac agttccctct gc 42 



<210> 12 
40 <211> 27 

<212> DNA 
<213> primer 
<400> 12 

cggcctgtgc cagactgcca catctag 27 



<210> 13 
<211> 32 
<212> DNA 
50 <213> primer 

<400> 13 

cgtctaggtg agggttactg ctgctgattc tc 32 




50 



<210> 14 
<211> 38 
<212> DNA 
<213> primer 
<400> 14 

ggttaaccct attcaatgtt attccttgga tactccag 38 



10 



<210> 15 
<211> 24 
<212> DNA 



<213> primer 
<400> 15 

cttccaaaag ctcctgtcat cacc 



24 



<210> 16 
<211> 26 
<212> DNA 



20 



<213> primer 
<400> 16 

ccagtcatgg agtatgtagg tgagac 



26 



